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CE filter tap weights with the FFE and OFE filter tap coefficients converged upon by the t 
SE circuit during reception of multiple bursts of training data, and loads these newly 
calculated tap weight coefficients into the FFE and DFE filters of CE circuit 764 in the 
RU receiver of Figure 30 via bus 844, as symbolized by step 1132 of Figure 53C.». 

At page 169, line 17, delete "1502* and subsitute -1501-. 

At page 169, line 21, delete "1504" and subsitute -1507-. 

At page 169, line 29, delete "1506" and subsitute -1509-. 

At page 169, line 31, delete U 1508 R and subsitute —151 1 — . 

At page 170, line 2, delete u 1510" and subsitute -1513--. 

At page 170, line 10, delete "151 2" and subsitute -1515-. 

At page 170, line 5, delete "1516" and subsitute -1517-. 

At page 170, line 12, delete "1514" and subsitute -151 9-. 

At page 170, line 14, after and before "Then", insert -The main tap 
coefficient of the SE feed forward equalization filter is then set to one and the side tap 
coefficients of the SE feed forward and decision feedback equalization filters are set to 
zero for receipt of payload data.- 

At page 187, delete the entire paragraph that extends from line 24 to line 27. 
IN THE CLAIMS 

Please cancel claims 1-83 from the parent spec and add the below claims: 

% l\ jtf k Trellis encoder for encoding payload data bits with redundant bits and 
mapping the resulting bits into a constellation point, comprising: 

a plurality of payload data inputs for receiving a plurality of payload 

bits; 

a convolutional encoder having a plurality of inputs coupled directly to a 
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plurality of said payload data inputs and having a first output and a second output; 

a separate exdusive-OR gate having an input coupled to one of said 
payload data inputs and having an input coupled to said first output of said 
convolutional encoder and having an output; 

a mapper having a plurality of inputs coupled directly to a plurality of 
said payload data inputs, and having an input coupled to said second output of said 
convolutional encoder, and having an input coupled to said output of said 
exclusive-OR gate, and having a plurality of I outputs and a plurality of Q outputs 
at which signals appear which are constellation points in a quadrature, amplitude 
modulated constellation which are derived from said payload data appearing at 
said payload data inputs. 

^Z^Jhs apparatus of claim^Kwherein said mapper functions to nonlinearly map the bits 
input thereto into a constellation point of a 16 QAM constellation. 

JiSThe apparatus of claim^wherein three payload bits are received, and wherein said - - 
first and second payload bits are applied to said mapper in an unchanged state,, and 
wherein said convolutional encoder is comprised of a chain of four D type flip flops, the 
first, second and third of which have their outputs coupled to the input of an exclusive- 
OR gate which has its output coupled to the input of the next 0 flip flop in said chain, and 
the fourth flip-flop having its output coupled to an input of said mapper and to the input 
of said first flip flop, and wherein the exclusive-OR gate between said first and second 
flip flops has an input coupled to receive said second payload bit, and wherein said 
exclusive-OR gate between said second and third flip flops has an input coupled to 
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receive said first payload bit and an additional input coupled to said output of said 
separate exc!usive-OR gate, and having an additional input coupled to the output of an 
AND gate which has a first input coupled to the output of said fourth flip flop and a second 
input coupled to the input of said fourth flip flop, and wherein said third payload bit is 
modified by said separate exclusive-OR gate by exclusive-OR combination with the 
output bit from said third flip flop of said convolutional encoder, and wherein said 
exclusive-OR gate having an input coupled to the output of said third flip flop and an 
output coupled to the input of said fourth flip flop has an additional input coupled to said 
output of said separate exclusive-OR gate and an additional input coupled to said output of 
said fourth flip flop. 

V^The apparatus of claim^a^wherein said mapper has at least one control input for 
receiving control signals which control whether said Trellis encoder operates in a 
normal mode wherein one redundant bit is added to each three payload bits or a fallback 
mode wherein the output of said mapper is divided into two symbols and transmitted 
separately with the two least significant bits (yO, y1) being transmitted as first symbol, 
or constellation point in a QPSK 4-point constellation and the two most significant bits 
(y3,y2) being transmitted as a second symbol or constellation in a DQPSK constellation. 

The apparatus of claim / * / wherein said convolutional encoder and separate exclusive- 
OR gate are structured and coupled together to implement a 16-state convolutional 
encoding process which only allows certain predetermined patterns in the constellation 
points that are generated from said payload data bits. 
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^B^The apparatus of claim ^Kwherein said convolutional encoder and separate exclusive* 
OR gate are structured and coupled together so as to be characterized by parity check 
polynomials given in octal form as follows: h3=04, h2=10, h1=06, h0=23, 
d A 2Jree=5.0, Nfree=1.68, and wherein the nonlinear term is given by 
D A 2[yO(S).AND.D A (-1 )yO(D)]. 

^T^The apparatus of clainv^wherein said mapper has multiple modes which add 
different numbers of redundant bits while always maintaining the code word length at 4 
bits including a normal mode where one redundant bit is added per tribit, and a fallback 
mode which can be used when channel impairments are high wherein fewer payload bits 
are sent and more redundant bits are sent in each 4 bit code word. 

^j&r An encoder for encoding payload data bits with redundant bits and mapping the 
resulting bits into a constellation point so as to achieve a coding gain, comprising: 
first means for receiving a plurality of payload data bits and 
convolutionally encoding said payload bits to generate at least one. additional bit - 
derived mathematically from a Boolean logic combination of said payload bits, and 
for outputting at least some of said payload bits unchanged and at least one of said 
payload bits as modified by a logical operation with a bit output from an 
intermediate stage of a convolutional encoding process carried out in said first 
means, and outputting a final bit resulting from said convolutional encoding 
process; and 

; second means coupled to receive one or more mode control signals and 
coupled to receive said final bit from said convolutional encoding process and said 
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unchanged payload bits and said payload bit after modification by said 
convolutional encoding process, for mapping said bits into a constellation point of 
a constellation of possible data points, each point defined by a value on a real axis 
and a value on an imaginary axis, said mapping having at least a normal mode and 
a fallback mode . 

Jiff The encoder of claim^fl^wherein said first means includes a 16-state convolutional 
encoder characterized by parity check polynomials given in octal form as follows: 
h3=04, h2=10, h1=06, h0=23, d A 2Jree=5.0, Nfree=1.68 and wherein the nonlinear 
term is given by D A 2(yO(S).AND.D A (-1)yO(D)]. 

Vo, The encoder of claim^wherein said first means and second means implement a 
forward error correction encoder state machine or lookup table coupled to a state 
memory which adds at least one extra bit to provide redundancy for error detection and 
correction and for use by a Viterbi Decoder in a receiver for ascertaining with greater 
accuracy the data that was actually sent despite the presence of noise, said at least one 
extra bit providing a constellation that is bigger than the constellation would have 
without said extra bit(s) thereby enabling more spacing between constellation points 
thereby enabling better discrimination between points by the receiver and lowering the 
bit error rate without increasing the bandwidth. 

J/C A process for Trellis encoding a plurality of payload bits into a constellation point, 
comprising: 

receiving a plurality of payload bits; 
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convolutionalty encoding a combination of said payload bits into one or 
more additional bits by applying said payload bits to different inputs of a 
convolutional encoder and also applying a modified bit to an input of said 
conventional encoder, said modified bit being generated by exclusive-ORing one 
of said payload bits with an output bit from an intermediate stage of said 
convolutional encoder, said convolutional encoding step resulting in output of one 
or more additional bits; and 

mapping the combination of at least some of said payload bits in an 
unmodified state, said modified bit and said one or more additional bits into a 
constellation point 

^2fThe process of claim >fwherein said process for Trellis encoding is performed 
upon multiple pluralities of said payload bits successively, and wherein said step of 
convolutionally encoding comprises introducing a certain dependency between successive 
constellation points generated from said successive plurality of payload bits such that 
only certain patterns or permissible sequences of constellation points are permitted, 
said patterns or permissible sequences capable of being modelled in a receiver's Viterbi 
decoder as a Trellis code. 

^>3r^The process of claim>t*wherein said step of mapping includes the steps of 
receiving a control signal that indicates whether a normal mode or a fallback mode is to 
be implemented wherein said normal mode maps said plurality of payload bits, said 
modified bit and said one or more additional bits into a constellation point in a 
constellation of points that is larger than a constellation of possible points would be if 
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only the original paytoad bits were mapped into a constellation, and said fallback mode 
mapping said plurality of payload bits in an unmodified state, said modified bit and said 
one or more additional bits into a constellation point in a constellation of points that is 
larger than the constellation of points that are possible in said normal mode* 



characterized by parity check polynomials given in octal form as follows: h3=04, 
h2=10, h1=06 t h0=23, d A 2_free=5.0, Nfree=1.68, and wherein the nonlinear term is 
given by DA2[yO(S).AND.D A (-1)yO(D)]. - 



The amendment to page 143, line 26 is made to make clear that which would be 
apparent to one skilled in the art as inherently necessary in an upstream training 
process where tap coefficients of a central unit modem are trained and later sent down to 
the RU transmitter to be used there to calculate new RU precoder filter tap coefficients 
so as to predistort the transmitted signal so that it will arrive already equalized. Since 
step 1126 of Figure 53B teaches setting the coefficients of the central unit modem 
symbol equalizer circuit to one after transferring the converged coefficients to the 
remote unit transmitter, one skilled in the art would understand that the central unit 
modem is not equalizing, so the remote unit must be doing the equalizing for its 
particular signal path for that is the reason for the transfer of the converged 
coefficients back down to the RU. Therefore, it would be necessary during the 
convergence process for the RU transmitter to not predistort the equalization training 
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